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April 24th 2009 
 
Sustain Mizzou Research Farm Equipment Purchase 
 
Sustain Mizzou is requesting funds for specialized data collection devices, data loggers, 
gardening equipment, and general operating expenses.  Sustain Mizzou received funding from 
the MU Interdisciplinary Innovations Fund from 2008-2009 for the basic tools to establish a 
Service Learning class.  The requested scientific equipment will be used to better understand 
of the heating dynamics of a compost pile and will pave the way for more in-depth “life 
science” research in composting.  The requested garden equipment and operating expenses 
will ensure that the Sustain Mizzou Research Farm can better achieve its goals and reach its 
full potential. 
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Plant Science Department, 
Dr. Chris Starbuck 
 
 
 
 
 
Goals and Objectives: 
There are two main components of this grant; scientific data collection equipment and garden 
management equipment.  Both build upon the past year of work and progress made at the 
Sustain Mizzou Research Farm. 
 
Scientific Equipment: 
Sustain Mizzou is requesting scientific equipment to do a more in-depth study of compost pile 
dynamics.  We are applying for 64 “iButtons” that record temperature on a regular periodic 
basis.  These sensors will be laid out in a compost bin of raw feedstock in a 4x4x4 3D matrix 
pattern.  These sensors will collect the spatial and temporal heat distribution of the compost 
pile and help us better understand the dynamics of this heating and cooling.  This research 
project will integrate the fields of biology, statistics, computer engineering, and agriculture to 
answer some base questions about composting dynamics.   
 
Gardening Equipment: 
Sustain Mizzou is requesting gardening equipment so that they can better manage the Sustain 
Mizzou Research Farm and support other urban agriculture efforts in Columbia. The request 
has also been made for more general expenses for the garden.   An itemized list of requested 
items is included below in the budget.  This funding will ensure the operation of the Sustain 
Mizzou Research Farm and supply the needed inputs to make the garden successful. 
 
Description: 
As indicated above, there are two main sections of this grant proposal; scientific equipment and 
gardening equipment.   
 
Scientific Equipment: 
Over the past two semesters Sustain Mizzou has been experimenting with a compost mixture of 
cafeteria foodscraps, horse bedding and straw.  This mixture has been shown to reach 
temperatures of over 160 degrees Fahrenheit for extended periods of time.  There is a need for 
a better understanding of the heating dynamic of these piles, both spatial and temporal.  To do 
so we will label each of our 64 sensors and arrange them into a 4X4X4 matrix.  After 6 to 12 
months these sensors will be removed from the pile and the periodically collected temperature 
data uploaded to a computer.  This data will then be compiled to create a 3D model of the 
compost pile that shows the spatial distribution and the changes in temperature through time.  
This research project has the potential lead to more in-depth life sciences research studies 
about biological decomposition and its range of applications. We ultimately would like to 
expand the research to include studies on how different mixtures of compostable feed stocks 
react to given conditions and mixtures. 
 
Gardening Equipment: 
This year (2009) is the first full year of production at the Sustain Mizzou Research Farm.  Sustain 
Mizzou and its partner Columbia Center for Urban Agriculture will be growing over 100 
different varieties of vegetables, fruits, flowers, and herbs at this site.  This garden will be a 
demonstration garden for the greater community and tours will be given regularly to groups 
and individuals wanting to learn more about sustainable and urban agriculture.   The original 
funding for these efforts ($4000.00) came from a grant received from the MU Interdisciplinary 
Innovations Fund in the summer of 2008.  This project has received funding from three more 
sources since, totaling $5800.00 dollars. 
 
The requested budget includes funding for garden tools and general operation funds to manage 
the Sustain Mizzou Research Farm.  There are many different fixed and variable inputs required 
for the successful management of this demonstration garden.  This funding will help to meet 
these needs.  A more itemized list of inputs is included in the budget section of this proposal.   
 
Management Plan: 
Timeline: 
All the scientific equipment will be purchased in the late summer of 2009.  The compost piles 
will be constructed with the equipment in early fall 2009.  These piles will be monitored with a 
compost probe thermometer throughout the fall-winter-and spring.  The sensors will be 
removed in late spring 2010 and the data compiled for analysis.  A scientific report 
documenting our methods and results will be written after the data is studied.   This equipment 
will be reset and put into another experimental compost pile shortly after being removed from 
the first study pile.   
 
The garden will be managed throughout the spring-summer-fall-winter by Sustain Mizzou 
volunteers, students in the service learning class, and volunteers and staff from the Columbia 
Center for Urban Agriculture.   This garden will serve as a teaching tool for the community.  
Regular tours and periodic workshops will be held at this garden site throughout 2009.   
 
Personnel: 
Mitch Tucker is a Sustain Mizzou member that will lead the research team.  He is a Biology 
undergraduate that will graduate in May 2009.  He will begin his graduate work in biology at 
Mizzou in the fall of 2009.   Mitch also helps to co-manage the Sustain Mizzou Research Farm 
for Sustain Mizzou as a student in the Service Learning class. 
 
Emily Albertson is the President of Sustain Mizzou.  She will support the efforts of Sustain 
Mizzou’s Sustainable Agriculture committee and help ensure that all grant filing is completed 
on time. 
 
Adam Saunders is the Director of Columbia Center for Urban Agriculture.  He will help to co-
manage the Sustain Mizzou Research Farm for CCUA.  He will provide administrative support to 
Mitch and Emily to ensure that all filing is completed on time. 
 
Dr. Jason Hubbart is an Associate Professor in the Forestry Department.  He will assist the 
research team in designing and setting up the composting experiment.  He will also provide 
support in the data uploading and analysis.  
 
Dr. Chris Starbuck will advise our research team on the scientific aspects of composting.  Dr. 
Starbuck has done extensive composting research in the past and will help us design the 
experiment and analysis and interpret the results.  
 
 Evaluation Criteria: 
This project shall be evaluated based in three main ways; 1.)  The successful establishment of a 
scientific study on the heating dynamics of a compost pile. 2.) Compilation and analysis of data 
into a formal report. 3.) The continued management of the Sustain Mizzou Research Farm.  
 
Partnership Details: 
Many big developments have been made since this Sustain Mizzou project took shape in the 
spring of 2008.  Most notable is the creation of a new non-profit organization called the 
Columbia Center for Urban Agriculture (CCUA).  This group is a spin off group of the Sustain 
Mizzou project and is focused on bringing urban agriculture education and resources to the 
people of Columbia.  A new group was needed due to narrowing of scope and the increasing in 
organizational scale that is envisioned.  CCUA and Sustain Mizzou will partner closely to co-
manage the Sustain Mizzou Research Farm.  Together these organizations will procure the 
resources necessary to operate this site and create programming package that can reach out to 
the Columbia community and empower them to begin their own urban agriculture efforts. The 
Columbia Center for Urban Agriculture is currently in negotiations with local non-profit 
organization PedNet for temporary fiscal sponsorship (12 -18 months) while they craft and 
submit their own 501c3 non-profit application.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Proposed Budget: 
 
Scientific Equipment 
Item      Quantity Unit price  Total Price 
Thermochron iButton   64  $34.74   $2224.00 
iButton Key Ring Mount   64  $1.13   $72.32 
SK-TC1 - Thermochron Starter Kit  1  $59.95   $59.95 
Shipping costs    1  tbd   $30.00 
 
         Total Requested  $2386.27 
         
GARDEN TOOLS  
Item      Quantity Unit price  Total Price 
Broadfork     2  $179.00  $358.00 
Shipping     1  TBD   50.00 
  
         Total Requested $408.00 
    
GARDEN EXPENSES 
Item      Quantity Unit price  Total Price 
Seeds and starts    TBD  TBD   $200.00 
Straw     TBD  TBD   $500.00 
Water     TBD  TBD   $50.00 
Construction Material   TBD  TBD   $200.00 
Miscellaneous needs   TBD  TBD   $500.00 
 
         Total Requested $1450.00 
 
        Grand Total Requested $4244.27 
          
 
 
Pedagogical and Technical Support Staff: 
Technical support will be provided by Assistant Professor Dr. Jason Hubbart of the Forestry 
Department.  Jason has extensive experience with operating the data collection equipment that 
will be utilize for this study.  Sustain Mizzou researchers will work with him to trouble shoot any 
equipment issues and will consult with him on the experimental design prior to installing the 
data collection devises.  
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DS1922L-F5 - Dallas Thermochron iButton -40°C thru +85°C 
 
 
 
 
Key Features 
 Automatically Wakes up, Measures Temperature and Stores Values in 8kB of 
Datalog Memory in 8- or 16-Bit Format  
 Digital Thermometer Measures Temperature with 8-Bit (0.5°C) or 11-Bit 
(0.0625°C) Resolution  
 Accuracy of ±0.5°C from -10°C to +65°C with Software Correction  
 Water resistant or water proof if placed inside DS9107 iButton capsule  
 Sampling Rate from 1s up to 273hrs  
 Programmable Recording Start Delay After Elapsed Time or Upon a Temperature 
Alarm Trip Point  
 Programmable High and Low Trip Points for Temperature Alarms  
 Quick Access to Alarmed Devices Through 1-Wire Conditional Search Function  
 512 Bytes of General-Purpose Plus 64 Bytes of Calibration Memory  
 Two-Level Password Protection of All Memory and Configuration Registers  
 Communicates to Host with a Single Digital Signal at up to 15.4kbps at Standard 
Speed or up to 125kbps in Overdrive Mode Using 1-Wire Protocol  
 Operating Range: -40°C to +85°C  
 
Volume Price 
Quantity Price Each 
1-9 $45.75 
10-24 $42.25 
25-49 $38.75 
50-99 $34.75 
100-999 $30.75 
1000+ $28.75 
  
     
http://www.embeddeddatasystems.com/Merchant2/merchant.mvc?Screen=PROD&Product_
Code=DS1922L-F5&Category_Code=TCTC&Product_Count=4 
DS9093F - iButton Key Ring Mount, Snap-In Fob 
 
 
Key Features  
 Low-Cost Key Ring Mount that holds an iButton for Thumbpad Applications.  
 Key Ring  Snap-In Fob for use With F5 MicroCan & F3 MicroCan.  
 Available in black.  
 
 
Volume Price 
Quantity Price Each 
1-24 $1.35 
25-99 $1.13 
100+ $0.80 
 
 
 
http://www.embeddeddatasystems.com/Merchant2/merchant.mvc?Screen=PROD&Product_
Code=DS9093F&Category_Code=IBACCY&Product_Count=11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SK-TC1 - Thermochron Starter Kit 
 
 
 
 
 
 
 
CONTENTS  
 1- SK-IB iButton Connectivity Kit  
o 1- DS1402D-DR8 – Dual iButton Receptor Interface Cable  
o 1- DS9490R – High-Speed USB Interface  
o 1- SW-DVB – 1-Wire Viewer Software  
 1- DS1921G-F5 Thermochron Temperature Data Logger  
 1- DS9093A– Key Fob, Black  
DESCRIPTION  
The SK-TC1 Thermochron Starter Kit is our equivalent to Dallas Semiconductor's DS1921K kit. 
The kit makes it easy to get started using Thermochrons.  It includes all the necessary 
components you will need to read data and maintain your Thermochron iButtons, including the 
following:  
 DS1921G-F5 Thermochron temperature data logger and DS9093A key fob for 
monitoring environmental temperatures.  
 The DS1402D-DR8 dual receptor interface cable and DS9490R universal serial bus 
interface for making the physical connection between the Thermochron and computer.  
 1-Wire Viewer software for reading and analyzing the logged data.  
 
 
Volume Price 
Quantity Price Each 
1-24 $59.95 
25-99 $53.95 
100+ $47.96 
 
http://www.embeddeddatasystems.com/Merchant2/merchant.mvc?Screen=PROD&Product_
Code=SK-TC1&Category_Code=IBKITS&Product_Count=1 
 
 
 
Garden Equipment 
 
Broad Fork - 1 Johnny’s 520 Broadfork  $179.00 
 
Deeply aerate without damaging the soil structure or mixing the layers. Makes tilling your vegetable 
and flower beds seem almost effortless by using your body weight instead of your back and arms. 
This model has 5 tines and the farthest distance between tines is 20", hence the name 520. 24" 
wide, steel fork base with 10 1/2" long tines and 48" oiled ash handles allows you to cover a lot of 
ground quickly. You will find this high-quality tool a pleasure to work with for years to come. 
Maine made. 
 
More Information at 
www.johnnyseeds.com/catalog/product.aspx?scommand=search&search=eliot%2bcoleman&item
=9677&category=292&subcategory=636 
 
 
 
 
 
 
